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Limited transportation options constrain what employment, educational, and social 
opportunities refugees and other transport-disadvantaged populations can pursue. With a 
theoretical basis in transport exclusion theory, this study examined the transportation patterns 
of refugees in the Research Triangle of North Carolina using a multi-language survey that builds 
directly on the existing research of Bose (2014) and Farber et al (2018). Findings confirm that 
refugees’ travel behaviors differ significantly from that of the general population, with 67% 
using public transit as their primary mode of transport. In contrast, 90% of respondents 
identified private vehicles as their preferred mode of transportation. 
 
Mode use patterns shift as refugees’ time since arrival increases, confirming the findings of 
other studies regarding the travel behaviors of non-native residents over time. Household 
dependency ratios provide an additional mode-correlated variable, with higher dependency 
ratios (the ratio of household members under 18 and over 65 years to the number working-age 
adults) associated with transit use, and lower dependency ratios associated with private vehicle 
use.  Mode usage was also directly related to earning capacity in both the refugee sample and 
the broader population in Durham and Orange counties of North Carolina. 
 
Based on these findings, refugee service providers and transportation researchers should use 
dependency ratios as a mechanism to identify households who may be transport 
disadvantaged. This pilot study should be replicated at a larger scale, using and expanding the 






This research uses transport exclusion theory to examine the transportation options available 
to refugees in the Research Triangle of North Carolina and identify possible systemic issues that 
make refugees’ processes of adaptation in the United States more difficult.  
 
Why refugees? 
The goal of this research is to magnify and explore rather than essentialize refugee experiences, 
treating each individual respondent and their situation with dignity and respect. When 
addressing vulnerabilities and disadvantages of refugees, this report is referring only to 
increased likelihoods and not universal conditions. Examples of the disadvantages that refugees 
may encounter upon arriving to the United States include: 
 
• Limited English proficiency 
• Financial insecurity and limited assets, such as vehicles and household goods 
• Unfamiliarity with new locations 
• Social isolation and culture shock 
• Foreign degrees, licenses, or work experience that are not recognized in the U.S. 
• Time-intensive administrative processes  
• Short time frame of support  
 
Additionally, the process of resettlement for refugees limits their decision-making autonomy 
regarding their destination city, housing type and location, and initial employment. Refugees 
are more likely to have compounding vulnerabilities that exacerbate their transportation 
disadvantages and make the tasks of normal life more difficult. Many of these vulnerabilities 
are shared by other types of immigrants to the United States, especially undocumented 
immigrants. However, the difficulty of systematically targeting this broader population of 
foreign-born residents beyond refugees for sampling is outside the scope of this project. 
 
About US refugee resettlement  
In 2019, the number of refugees worldwide was a record 25.9 million (UNHCR 2020a). By 
definition, a refugee must be forcibly displaced from their country of origin to a host country 
before being eligible to apply for official refugee status and resettlement to a third country. As 
the agency responsible for managing refugee status application and approval, the United 
Nations High Commission on Refugees (UNHCR) estimated that 1.4 million refugees were in 
urgent need of resettlement in 2019. The country of origin of refugees varies over time as 
conflicts and political interests shift. In 2019, the top three nationalities of resettled refugees 
were the Democratic Republic of the Congo, Syria, and Myanmar (UNHCR 2020b). Across all 
countries, refugees encompass a huge diversity of experience, including a wide range of urban 
and rural settings, educational attainment and work experience, religious traditions, and 
reasons for leaving their homes. Most refugees have lived for months, years, or even decades in 
host countries while waiting for resettlement. Refugees may come as individuals, as family 
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subsets, or entire households. Some have experienced acutely traumatic experiences, some 
have exhausted their resources, and all have had their lives disrupted.  
 
Of those approved for resettlement in the 2019 calendar year, 21,159 refugees came to the 
United States (UNCHR 2020b). The President of the United States determines the ceiling on the 
number of refugees that can be admitted each fiscal year, which begins in October. This 
number has trended downward over time (see Figure 1), with the most recent caps of 30,000 in 
2019 and 18,000 in 2020 (MPI 2019).  
 
Figure 1: United States refugee arrivals and ceiling by fiscal year, 1980-20201 
  
Source: Migration Policy Institute (MPI) 2020 
1 Represents partial data for current 2020 fiscal year 
 
Voluntary refugee resettlement agencies distribute approved refugees to resettlement 
locations based on organizational capacity and any existing family ties of the new arrival. The 
federal government contracts with these service providers on a per capita basis to manage the 
logistics of arranging housing, food, medical care, obtaining a social security card, and finding 
work. Finding work is essential because of the short time frame of US government support for 
refugees: in contrast to European programs that range from 1-2 years of facilitated support for 
refugees, the United States resettlement assistance program (RAP) provides only 90 days of 
financial support before refugees must be self-supporting (AIC 2020).  
 
North Carolina was among the top ten states of refugee resettlement in 2019 both by raw 
numbers and per capita, resettling 12 refugees for every 1000 residents in 2019 (see Table 1). 
Church World Service (CWS) is one of eight organizations administering the refugee assistance 
program in North Carolina. With offices in Greensboro and Durham, CWS provides services to 













Table 1: Top ten states by number of refugees resettled in 2019 
Rank State Refugees State population Refugees per 1000 residents 
1 Texas 2,457 28,995,881 8.5 
2 Washington 1,947 7,546,400 25.8 
3 New York 1,845 19,453,561 9.5 
4 California 1,841 39,512,223 4.7 
5 Ohio 1,426 11,689,100 12.2 
6 Kentucky 1,421 4,467,673 31.8 
7 North Carolina 1,256 10,488,084 12.0 
8 Arizona 1,216 7,278,717 16.7 
9 Georgia 1,189 10,617,423 11.2 
10 Michigan 1,146 9,986,857 11.5 
Sources: Refugee Processing Center (RPS) 2020; US Census Bureau 2020 
 
Why transportation? 
Due to the rapid timeline for self-sufficiency, resettlement agencies like CWS arrange housing 
for refugees prior to their arrival, with guidelines that include affordability, household size, 
distance to a public transit stop, and access to groceries and schools. Agencies also work with 
refugees to find employment within weeks of their resettlement; as a result of this short time 
frame and other vulnerabilities listed above, refugees face limited choices for initial 
employment, which is usually in food service, housekeeping, and other low-paying manual 
service sectors (CWS 2019). Their job opportunities are further limited by their transportation 
options. While this situation does generally improve over time, refugees may remain in 
undesirable jobs, houses, and transportation patterns because they have limited capacity to 
explore alternatives (see  
Refugee travel behaviors below). 
 
Transportation is the means to the end for everyone: it is how we get from place to place. 
Transportation disadvantage occurs when individuals and households have difficulty using 
transportation, usually because of cost, limited services, or other systemic barriers to modes:  
• the cost, skills, and license requirements of having and driving a car  
• the location, frequency, duration, and cost of public transit options 
• the distance, safety, and physical capability of walking 
• the cost of ridesharing; and more 
 
These disadvantages contribute to refugees’ transport exclusion: because of these exacerbated 
difficulties in using transportation, refugees are excluded from accessing other opportunities. 
The transportation patterns of foreign-born residents in the United States are different than 
native-born residents, even after controlling for income, age, education, and other factors. 
Foreign-born residents have a higher reliance on modes other than driving alone, such as public 
transit, carpooling, walking, and biking (see Background on travel behaviors below). Growing 
evidence, including the results of this research, suggests that this difference is due to necessity 
rather than choice. Limited transportation options also constrain what employment, 
educational, and social opportunities that vulnerable refugees can pursue, excluding 
alternatives because there is no way, literal or figurative, to get there.  
7 
 
2. LITERATURE REVIEW 
 
Before addressing the methodology and results of this research, this section reviews recent 
research literature from planning and other related disciplines regarding the transportation 
behaviors of foreign-born residents in the United States and Canada, with some studies 
focusing particularly on refugees as the population of interest. The primary theories use social 
and transport exclusion to highlight the barriers to accessing daily needs across modes. 
 
Background on travel behaviors 
Research and survey data from multiple sources has confirmed that the travel behaviors of 
foreign-born residents have lower rates of single-occupant-vehicle use than the travel patterns 
of native-born residents, especially soon after arrival to the United States (Blumenberg 2009; 
Bose 2014; Farber et al 2018; Lo & Alshalalfah 2011; Smart 2015). This pattern persists even 
after variables for income, race, and education are controlled, and although foreign-born use of 
single-occupancy vehicles becomes more common as stay lengthens, it is still a significant 
difference from the rate of native-born usage. (Blumenberg & Smart 2014). 
 
Research exploring the causes and effects of this difference has two primary orientations. 
Earlier research sought to understand these behaviors to promote and enhance them 
(examples include Blumenberg 2009; Blumenberg & Manville 2004; Bohon, Stamps, & Atiles 
2008; Chatman & Klein 2013). In effect, this subset of research asked, “what can immigrant 
travel patterns do for transit systems and the environment?” In the mid-2010s, some 
researchers, led by Bose (2014), began to explore the causes of immigrant travel behavior and 
discovered that the foreign-born reliance on non-traditional modes are predominantly 
decisions of necessity and not of preference (Bohon, Stamps, & Atiles 2008, 287); for example, 
Syrian refugees in Ontario reported a strong desire to become private car users, with 72% 
preferring to drive and an additional 12% preferring to be a vehicle passenger (Farber et al 
2018, 188). Increasingly, researchers are adopting the perspective of transport exclusion and 
disadvantage for non-native residents and are instead framing research around alleviating 
these transportation barriers. Despite this increasing prevalence of equity-focused research, 
studies consistently acknowledge the same methodological limitations: key informant 
interviews with service providers and others may have a systematic bias or misperception 
regarding decision-making factors for foreign-born populations, and focus groups conducted 
with foreign-born populations themselves have sampling errors due to language proficiency 
and ability to participate. At the opposite end of the spectrum, macro-level analysis of summary 
data describes aggregate behaviors and is not attributable to specific household decision-
making factors.  
 
Research on immigrant travel behaviors can be divided into three main types: (1) identifying 
and describing behaviors, (2) exploring how those behaviors could be encouraged and 
replicated in foreign- and native-born populations to promote environmentally-friendly 
transportation; (3) exploring what barriers to access and transport disadvantages are causing 
foreign-born residents to adopt these travel behaviors. Due to limited identifying information in 
8 
 
the American Community Survey (ACS), most research has been conducted at the scale of 
foreign vs. native-born residents, rather than by immigrant, refugee, or documentation status. 
This broad category includes a wide range of experiences, which may mask particularities of 
population subsets. Before reviewing theories on travel behavior that affect all non-native 
residents, I will review two studies that focused on refugee-specific populations. 
 
Refugee-specific studies 
Many disciplines are interested in the acculturation and outcomes of refugees, from sociology 
and anthropology to religion, psychology, public health, human rights, economics, political 
science, and beyond. Refugees’ socio-economic outcomes are largely dependent upon the 
context in which they are placed, especially as resettlement is dispersing from a handful of 
large metropolitan areas to more decentralized cities and towns. Sastre and Haldeman (2015) 
offer a holistic public health analysis of barriers to refugee acculturation in Greensboro, North 
Carolina that provides an ideal research foundation for my target population of refugees in the 
Research Triangle. The recurring barriers that emerged as themes in their qualitative 
interviewing were housing, transportation, access to specialty stores. 
 
Refugee acculturation 
The location of a refugee’s initial housing placement, which is usually determined by the 
resettlement agency, has significant impacts on refugees’ subsequent possibilities to access 
needed services (Sastre & Haldeman 2015, 23). The available housing options for refugees are 
constrained by not only affordability but also logistics: agencies must find rental agencies that 
accept a lack of prior background check because it requires a social security number that 
refugees do not receive until several months after arrival (19). Resettlement agencies often 
develop relationships with a housing complex for sequential refugee placements, resulting in a 
cluster effect of refugees not by choice but by initial placement. The support and community of 
these locations, along with the economic and social costs of moving, encourages refugees to 
stay in their initial locations despite poor housing quality, safety issues, and other difficulties. 
 
Resettlement guidelines require that refugees are placed “near grocery stores and public 
transportation” (23). While spatial proximity is usually possible, the frequency and span of the 
public transportation may be limited, resulting in barriers to accessing a variety of services in a 
timely manner. Sastre and Haldeman’s interviewees reported that transportation is a barrier to 
“accessing and consuming both healthy and culturally-familiar foods”; for example, while a 
generic supermarket is available, accessing a specialty grocery store that sells halal meat is 
more difficult (2015, 23). Transportation was always cited as a barrier to accessing other needs, 
such as healthcare—just “getting to the appointment itself” was perceived as more difficult 
than language and cultural barriers of making an appointment and communicating needs.  
 
While their research has some notable omissions—they do not address employment—Sastre 
and Haldeman highlight the pervasive importance of housing location and transportation 
availability on all aspects of life, providing a framework of compounding vulnerabilities that 




Refugee travel behaviors 
Two studies within the field of travel behaviors used refugees rather than immigrants as their 
population of study: in 2014, Bose studied mobility and acculturation of refugees in Vermont to 
explore the impact of refugee resettlement in micropolitan settings, and in 2018, Farber et al 
interviewed Syrian refugee families in Ontario about the effects of transportation on their 
transition. Both studies used a mixed-methods approach, using qualitative focus groups with 
refugees in English, a common limitation that impacts the sampling validity of their results (see 
Methodology below). For their quantitative components, Bose (2014) conducted a longitudinal 
comparison of travel behavior, preferences, and transportation needs for refugees in the 
Northeast US, using survey questionnaires to quantify preferred and actual modes of transport, 
distances to employment, and other destinations to develop a concept of “constrained 
mobility” for refugees. Farber et al (2018) also constructed a survey tool with substantial 
quantitative information about behaviors as well as questions about decision-making factors, 
such as “reason for current housing” (184). Farber et al compared accessibility metrics with 
their qualitative assessment of perceived and real inaccessibility to analyze metric validity and 
relied on the transport exclusion framework to combine spatial and social components into a 
more complex understanding of accessibility (182). Another innovative technique used by 
Farber et al (2018) was to model home address coordinates in GIS, then use traffic analysis 
zones (TAZ) and NAICS codes to identify employment and grocery stores within range by 
walking, transit, and car.  
 
Both Bose (2014) and Farber et al (2018) firmly orient their research in promoting refugee 
wellbeing by identifying and ameliorating transport disadvantages and barriers to access. 
Although both studies have limitations, they provide a solid base of both methodology and 
theoretical orientation on which to build and adapt my own research (see Methodology below). 
 
Theories 
This foundational research of behaviors contributes to an emerging set of descriptive theories. 
The transition from researching effects to underlying causes is an important distinction that 
occurs within each theory set, both in terms of the ethics of studying a vulnerable population 
and in terms of planning and designing effective and equitable transportation systems that 
meet travelers’ needs. The scope of research has also broadened beyond spatial- and transport-
specific theories, such as spatial mismatch hypothesis, to include theories of transport exclusion 
and the immigrant neighborhood effect.  
 
Spatial mismatch hypothesis 
The spatial mismatch hypothesis was first introduced in the 1980s in terms of racial segregation 
and the suburbanization of jobs, which combined to “create a surplus of workers relative to the 
number of available jobs in submetropolitan [inner-city] areas where blacks are concentrated” 
(Ihlanfeldt & Sjoquist 1998, 849). This hypothesis argues that this spatial mismatch between 
inner-city blacks and suburban jobs results in “joblessness, lower wages, and longer commutes” 
(849). The simple dichotomy between cities and suburbs is less relevant today, especially in 
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areas where downtown revitalization and gentrification have pushed low-income groups to 
first-ring suburbs and jobs are increasingly decentralized. Likewise, vulnerability occurs not only 
along racial lines but also on the basis of race, ethnicity, age, gender, (dis)ability, and language 
proficiency.  
 
Subsequent researchers have broadened this theory to incorporate these components, 
although techniques to measure spatial mismatch (usually by comparing commute times by 
mode and group) are only proxy measures that may be impacted by confounding variables. 
Blumenberg and Manville (2004) use spatial mismatch theory to analyze welfare recipients’ use 
of transportation, with the goal to “better connect welfare recipients to employment” (182). As 
with many federal programs, welfare was restructured in the 1980s and 1990s to be contingent 
upon looking for work and is therefore “no longer a program designed to protect vulnerable 
populations from the uncertainties of the labor market” (Blumenberg & Manville 2004, 182).  
 
Likewise, refugee resettlement in the United States has a short duration for the transitional 
support network: refugees must be self-sufficient within 6 months of arrival. Without 
immediate access to driver’s licenses and/or vehicles, refuges are heavily dependent upon 
ridesharing, walking/biking, and public transit (Blumenberg 2009). This transport barrier 
constrains their initial housing placement and available job opportunities. Affordable and 
available housing for low-income families is increasingly in first-ring suburbs, which are 
characterized by accessibility issues for travel without a private vehicle. In this way, spatial 
mismatch hypothesis is a common starting point for researchers to frame the challenges that 
refugees face, especially in suburban and rural areas (Bohon, Stamps, & Atiles 2008). 
 
Social and transport exclusion 
Transport and social exclusion theories provide an important contextual layer to spatial 
theories of transport mobility, transitioning to transport access and the personal, social, 
economic, and temporal factors that affect it. Unfortunately, this nuanced research is difficult 
to present cleanly; while Farber et al (2018) provide a clear methodology of their mixed-
methods research, the presentation of their findings includes percentage-dense narrative that 
would benefit from clean graphic representation of the findings. Lucas (2012) takes the other 
extreme, with a literature review of policies that is not grounded in any specific context. 
 
Focusing on the geographic distribution of homes and jobs identifies some patterns, such as 
reverse commuting and periphery-to-periphery travel, but it misses other dimensions of the 
transport experience. Theories of transport and social exclusion identify “inter-relationships 
between transport disadvantage and unemployment, health inequalities, [and] poor 
educational attainment” (Lucas 2012, 105). It identifies constraints at the individual, 
community, and structural level to compare the relative transport disadvantage of various 
groups. Lower-income populations typically experience higher rates of transport disadvantage, 
which is defined through lower rates of car ownership, fewer trips, shorter distances, and less 
access to transit. However, context matters: refugees might have been able to use walking 
and/or public transit in their country of origin to maintain quality of life but are unable to do so 




Social exclusion theories also allow for personal preferences and complicated decision-making 
factors that may not be visible in typically collected data but are decisive in refugee decision-
making. Travel may be limited by “language, codes of behavior, value systems and social 
networks, which have little or nothing to do with either transport or spatial planning” (109). 
These types of factors, such as not traveling by bicycle because it signifies poverty, or women 
not taking public transit alone, are not accounted for in place-based measures of transport 
accessibility. Aside from preference, spatial theories like the spatial mismatch hypothesis also 
typically ignore the idea of time poverty, which is crucial when dealing with multiple family 
members, multiple destinations, and limited, time-inefficient travel modes like public transit or 
ridesharing (108). This is particularly the case for larger refugee families, when the temporal 
constraints of their transportation limit what employment and educational opportunities are 
available to them: “the barrier to using public transit is typically time and convenience, not 
cost” (Blumenberg & Manville 2004, 192). The potential for isolation and disadvantage is 
heightened for refugees in suburban and rural areas, contributing to perceived and real barriers 
to access (Farber et al 2018, 181). Refugees may experience many barriers to participation in 
society beyond transport exclusion, such as language, racial discrimination, knowledge gaps, 
and low income (182). Women are disproportionately affected by social isolation, and 
transportation barriers make participation in mandatory activities “costly” and are “prohibitive 
[for] social and discretionary activities” (189).  
 
Immigrant neighborhood effect 
For foreign-born residents, carpooling and ride sharing is the most common alternative mode 
of transportation, greater than both public transit and bicycling/walking combined (Blumenberg 
& Manville 2004, 192; Blumenberg & Smart 2014, 1879).  Immigrants “walk, bicycle, and use 
transit and carpools more than US-born residents do…over time and across income groups,” 
and these non-traditional transportation modes are highest “when immigrants reside in 
immigrant neighborhoods” (Smart 2015, 189). This may be a partial result of the spatial 
mismatch hypothesis described above, as immigrants live in increasingly suburban areas that 
are not conducive to transit and walking/biking, carsharing becomes the only viable possibility. 
This is one possible reason for co-location with other immigrants, or the “immigrant 
neighborhood effect,” that has been explored in several studies. Low income is a partial 
explanation for non-standard modes used by immigrants, and on average, immigrants live in 
much denser neighborhoods than US-born residents do (Smart 2015, 195). After controlling for 
income, location, and length of time in the United States, “even the highest-income category 
for immigrant households is associated with less single-occupancy-vehicle travel than the 
lowest-income US-born category” (197). 
 
In their study of immigrants in the Los Angeles region, Blumenberg and Smart found that 
“contact with co-ethnics increases the likelihood of receiving private transport support” (2014, 
1873). This study primarily addressed immigrants from latinx backgrounds and may apply 
differently to refugees whose countries of origin cover a wider span of languages and cultures. 
The time costs of carpooling accrue in the pick-up and drop-off stages; co-location within a 
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neighborhood, as well as common destinations (i.e. the same job site) significantly lowers the 
time costs of carpooling (Blumenberg & Smart 2014, 1874).  
 
This phenomenon was also documented by Bohon, Stamps, and Atiles among latinx 
communities in Georgia, Focus-group interviews with migrants revealed that carpooling is “a 
necessary activity resulting from the lack of other options,” and the lack of alternative 
transportation encourages them to “remain in ghetto neighborhoods despite better housing 
options” (Bohon, Stamps, & Atiles 2008, 284). This carpooling is not beneficent: in some cases, 
the employer provides the transport, and in other cases there is informal economic activity in 
which community members with a car charge others $10/person/week for the trip (284). 
 
An additional effect of the immigrant neighborhood connects to social exclusion: by co-locating 
with other foreign-born residents, especially those with the same language, residences have 
even more limited contact with native-born residents, promoting cultural and linguistic 
isolation, especially for women and older adults (284). As refugee resettlement disperses from 
large cities to mid-sized and micropolitan areas, the lack of density, public transit options, and 
dispersion of affordable housing increase the adjustment barriers for migrants (275). While 
some point to immigrant neighborhoods as vibrant areas of thick social cohesion in which 
“social factors of the neighborhoods may play a role in structuring travel decisions,” (Smart 
2015, 190), these assumptions are untested. 
 
Gaps in existing research 
A consistent limitation of the literature is that every study is conducted in a dominant language 
(English, with some Spanish accommodation), which especially affects primary qualitative data 
collection through focus groups and interviews. This likely results in a sampling bias, as those 
with limited English proficiency would have multiple barriers to participation, through first 
learning about the opportunity, deciding to participate instead of self-selecting out, and 
expressing themselves in the actual interview. As a result, the participants would tend to have 
greater English proficiency, which is correlated with higher educational attainment, longer time 
in the United States, better job opportunities, and a greater degree of acculturation. This bias 
was most clearly evident in Chatman & Klein (2013). While other researchers took steps to elicit 
broad-based participation and make these focus groups more easily accessible for all interested 
respondents, the irony of transportation barriers to accessing conversations about 
transportation barriers was not lost on some researchers (Farber et al 2018).  
 
Three main topics were consistently highlighted for further research: generalizable and 
repeatable methodologies that would allow for comparison beyond geographically-limited 
subsets; identifying decision-making factors that influence transportation choices beyond 
correlated demographic variables; and determining the direction and nature of the 
relationships between transportation, housing locations, and employment. While the third is a 
high-level question of causation beyond the scope of this project, this research will contribute 
to the first two goals, using Bose (2014) and Farber et al (2018) as a foundation for 





Based on the limitations and methodologies identified in the literature review above, any 
consultation with refugees themselves must be conducted in multiple languages to avoid 
sampling biases that under-represent refugees with limited English proficiency who are 
generally older, less educated, and female. As a result, a multi-language survey questionnaire of 
refugees in the Triangle is the primary means of data collection for this research. Additional 
data sources include anonymized supplemental information from the Church World Service 
(CWS) office in Durham, NC and a sample of the general population in the survey geography 
(Durham and Orange counties) using US Census data (IPUMS 2020). The difference in travel 
behaviors between foreign-born and native-born residents is well-established. The next step is 
to identify why and not just how these transportation patterns differ. By conducting an in-depth 
assessment about the transportation behaviors of refugees, this research explores a specific 
case with results that can benefit a larger group of not only foreign-born residents but all 
residents who experience transportation disadvantage. This added knowledge can design and 
target interventions to better address the problems that contribute to transportation 
disadvantage. 
 
The following sections outlines the process of data collection, including a chronological 
narrative of the primary research tool development and implementation methodology, analysis 




To collect detailed information directly from refugees about their individual transportation 
experiences, the primary form of data collection for this research was an in-person paper 
questionnaire available in 8 languages. After meeting with CWS staff to identify the languages 
most commonly spoken by refugees in the Research Triangle and to brainstorm key topics that 
would be useful for CWS staff (for example, destinations that a household travels outside their 
city to reach), I obtained the survey instruments of Farber et al (2018) and Bose (2014) with 
their permission to adapt them into a streamlined, primarily multiple-choice questionnaire (see 
E. Survey instrument  for the final survey instrument in English). While some questions were 
taken directly from the prior research without alteration, others were slightly altered to 
increase clarity, geographic transferability, and ease of use. Additional questions used language 
from the American Community Survey questionnaire when possible to maximize comparability 
across populations (see Appendix D, Table 9). 
 
After reviewing and revising the questionnaire with input from Farber, Bose, and the UNC 
Odum Institute, the English survey was translated into seven additional languages by a certified 
translation service based on CWS’s recommendations: Arabic, Burmese, Dari, Karen, French, 
Spanish, and Swahili (see Appendix E). For languages in which literacy is less common, as with 
Kinyarwanda, CWS staff recommended using verbal interpretation on an as-needed basis. 
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Due to client protection protocols, a systematic survey mechanism of CWS or World Relief 
client databases was not possible. Instead, survey recruitment relied on voluntary participation 
of refugees at multiple events that targeted different refugee sub-populations. This included 
CWS English and jobs classes that are frequented by new arrivals (1-6 months), religious 
services attended by a variety of ethnicities and faiths, World Relief driving classes targeting 
medium-term refugees, and CWS home visits to recent arrivals using a variety of client services 
(See Appendix C). As a moderate incentive for participation, respondents received ten dollars in 
cash as compensation for the time needed to complete the survey (usually 30-45 minutes, 
although some took up to 90 minutes). This surveying conducted over two weeks in January-
February 2020 included 39 total responses, the results of which are summarized in Appendix A. 
 
Multiple-choice responses were anonymized and compiled across languages into a single 
dataset, which was protected using IRB Level II data security protocols. Any non-English written 
responses were flagged for translation into English and provided to translators without access 
to participant identifiers or other question responses to maximize confidentiality.  
 
To provide some background information on the target sample of refugees in the Research 
Triangle, CWS provided an anonymized dataset detailing the age, sex, country of origin, and 
date of arrival of 1,423 recent arrivals who were resettled by CWS from January 2014 through 
September 2019 (the end of fiscal year 2019). This information was used to characterize 
general trends of the target population of recently arrived refugees in the Research Triangle 
(see Figure 2). 
 
Figure 2: Refugees resettled in the Research Triangle by Church World Service (CWS), 2014-2019 
 
 

































Summary statistics of the survey responses were compiled in Excel and RStudio to identify 
possible patterns in the data. With the exception of age, time since arrival, household size, and 
wage, all variable responses were categorical (an intentional design to facilitate multi-language 
comparison). Relevant findings are reported in Results below with minimal commentary, with 
full results in Appendix A. Disaggregated comparison of proportions by respondent 
characteristics (length of time since arrival, age, gender, education, and household size) were 
then visually explored in RStudio, using chi-square and comparing proportions to test the 
significance of possible relationships. These findings are reported in Analysis and in Appendix B.  
 
Although refugees tend to be more vulnerable than other population groups, their fundamental 
transportation needs are not unique. To explore how the findings from this research differ or 
conform to broader patterns of transportation use in the geography of study, the results were  
compared to census information from the ACS 2018 5-year estimates for Orange and Durham 
counties using the public use microdata set (IPUMS USA 2020). Similarly, the results from 
Farber et al (2018) and Bose (2014) provide a demographic counterpoint to compare findings of 
this study’s refugee population to similar populations in Ontario and Vermont, respectively. 
Error! Reference source not found. in Analysis below summarizes the primary mode usage p




This research offers a multi-language tool to explore transportation access, behaviors, and 
barriers of a transport-disadvantaged population. Despite this strength, the study does have 
limitations, which are listed here.  
 
Due to CWS client protection protocols, a systematic survey mechanism of the client database 
was not feasible. Instead, it relied on multiple recruitment attempts to diversify population 
sample. The resulting sample is therefore nonrepresentative and nonrandom, and the results 
should be treated as a pilot study with possibility for adaptation, expansion, and replication. 
Relying primarily on in-person sampling at events systematically underrepresents individuals 
who are unable to reach events and may be the most vulnerable to transportation 
disadvantage. 
 
Offering multiple translations does not account for refugees who speak less-common languages 
or those who cannot read or write in any language. This is complicated by rapid shifts in the 
demographic composition of refugee arrivals: Karen and Spanish were identified as priority 
languages in October 2019 but were not used. Instead, a Dari translation was added after an 
influx of arrivals from Afghanistan in December 2019. Finally, some respondent fatigue and 
question ambiguity may limit the accuracy of the findings. Where possible, problematic 






This section reports the primary findings of questionnaire responses from 39 recently arrived 
refugees in January-February 2020. The results are grouped into four sections that mirror those 
of the survey layout: respondent characteristics, transportation use, transportation access, and 




In general, the survey sample was slightly younger and had disproportionately high 
representation of women, younger adults, Africans, and recent arrivals when compared to the 
total population of refugees in the Research Triangle. As a survey targeting individual adults, 
respondent age ranged from 18-59 years, with 66% of respondents identifying as female.  
 
Four respondents reported that a household member had a serious physical difficulty; no 
hearing, seeing, or mental disabilities were reported. Household composition ranged from 1-11 
members, with a median of 5 and average of 5.4. Using the reported ages of household 
members, the dependency ratio characterizes the number of dependents (children under 18 
and adults over 65) to working-age adults and is displayed in Figure 3. With a median of 1 and 
average of 1.16, the dependency ratio of refugee households is significantly higher than that of 
the general population (see Analysis below).  
 
Figure 3: Dependency ratio of respondent households 
 
 
Time since arrival was calculated in months from February 2020 and ranged from 1 to 79 
months, with 3 respondents not providing their arrival date (see Figure 4). As a significant 
potential determinant of other responses, this variable was maintained as both a continuous 
variable and converted to categorical groupings. In most cases I used simple categories of 0-2  
No dependents
1 dependent per adult






















Household dependency ratio 
ratio of dependents (under 18 and over 65) to adults (ages 19-64)
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Figure 4: Time since arrival to North Carolina 
 
 
years (n=20), 2-4 years (n=9), and 4+ years (n=7). Based on the intensive programming and 
support within the first few months of placement, in some cases I disaggregated the first group 
into 0-6 months (n= 15) and 6-24 months (n=5).  
 
Proportional differences of variables by time since arrival appeared in not only transportation 
use and access but also employment. Employment status across the entire survey sample was 
evenly distributed across the options (see Appendix A, Table 4). Figure 5 separates employment 
by time since arrival, showing that employment is concentrated with longer-term refugees, 
with no respondents within 0-6 months of arrival working full or part time. Full-time workers 
were also more likely to be older and male (see Appendix B, Figure 23 and Figure 24), but the 
relationship was not statistically significant. 
 



























Although total household income bracket was requested, 10% (n=4) did not respond, and 49% 
(n=17) reported “I don’t know.” Of the 13 employed respondents, 10 provided information 
about their hourly wage, ranging from 9 to 25 dollars per hour (median = 13). Wage level was 
not associated with age, education, gender, or time since arrival, in part because the 
underpowered sample. However, there is an apparent relationship between dependency ratio, 









Respondents answered detailed questions about weekly mode 
frequency, usual and preferred modes, and the mode(s) and 
commute time associated with eleven common destinations.  
 
Mode 
Bus is the usual mode of transport for two-thirds of 
respondents (n=26), followed by car as passenger (n=7) and 
car as driver (n=5). These modes varied over time as expected, 
with refugees relying on the bus for the first two years after 
arrival (see Error! Not a valid bookmark self-reference.). 
Mode use appears to be associated with vehicle availability, 
but does not differ significantly by age, time since arrival, 
dependency ratio, gender, employment, or marital status.  
 
Although the bus is the most common mode,  
Figure 8 illustrates that it is not the preferred mode of most 
respondents. Only a quarter of respondents are using their 
preferred mode of transportation, of whom only 30% (n=3) 
are bus riders. In contrast, of the three-quarters of 
respondents who are not using their preferred mode, 79% 
(n=23) are bus riders. Ninety percent of respondents listed a 
car (either as the driver or the passenger) as their preferred 
mode of transportation, which is compared with findings from 
Bose (2014) and Farber et al (2018) in Analysis below.   
 
Weekly frequency patterns varied by mode, with multiple trips 
reported per week by bus and infrequently or never traveling 
by bicycle, taxi, or Uber/Lyft (see Appendix A, Figure 17). 
Figure 7: Usual mode of transport by time since arrival 
 
 





















There are no immediately apparent associations with destination by mode, which are arranged 
by frequency of access in Figure 9. There is some indication that a lower proportional share of 
non-essential trips (visiting friends and family, attending religious services, and other leisure 
activities) that are conducted by bus, as indicated by their smaller red bars.  
 
 




These mode shares may also be influenced by changes in destination patterns over time since 
arrival (see Figure 10). English language class is required as a condition of receiving 
resettlement services during the first three months. It is heavily accessed by bus and is the only 
destination that declines in frequency of access over time. As time increases and travel by car 
becomes more common, access to work, legal services, religious services, and visiting all double 
over time. Refugees who have been in North Carolina for at least four years accessing leisure 
activities at more than four times the rate of refugees who arrived less than two years ago. This 




“Since coming to the USA, I haven't been able  
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Unsurprisingly, the clearest determinant of commute time is not the destination (Figure 
10Error! Reference source not found.) but the mode used to get there, with the proportion 
longer trips significantly greater by bus than by car (p<.001). While this is not a revelatory 
finding, some interesting patterns in commute times by destination confirm earlier hypotheses. 
Language class is one of the most time-consuming destinations to access, with over half of the 
respondents reporting a trip time of more than sixty minutes one way. With a 90-minute 
English language class held four days a week, it is reasonable to estimate that recently arrived 



















































time it takes to access this and other destinations was the most common question to receive 
unsolicited write-in comments on the surveys:  
 
 
“I need to take two different buses to go to English language class and I normally have to wait 
30 or 40 minutes for the second bus” (respondent 130) 
 
“It takes me 1.5 hours to get to language class, and 50 minutes to visit friends and family” 
(respondent 102) 
 




Groceries are the most common destination within 0-15 minutes of home, and discretionary 
activities like visiting friends and family, attending religious services, and other leisure activities 
have peaks in the 15- to 30-minute range. However, this is an underlying factor of the mode 
used to access the destination: the most common travel times are 15-30 minutes and 60+ 
minutes, which are correlated directly with car and bus mode usage, respectively.  
 
 






Environment, infrastructure, resources, and knowledge all influence the ability of individuals to 
access modes of transportation.  Figure 12 summarizes the prevalence of barriers to 
respondents, disaggregated by their time since arriving in North Carolina. 
 
There is a drastic decrease in having a monthly bus pass over time, with substantial differences 
even between 0-6 month and 6-24 months since arrival.  This may be caused by the transition 
from agency-provided 30-day passes to self-payment, a lack of knowledge, or a lack of funds 
(see Recommendations below). The transition away from using the bus entirely by 2-4 years 
after arrival coincides with vehicle ownership and use in Figure 7 above.  
 
Despite this transition in mode use, it is not because households are moving to less accessible 
areas; a bus stop within 15 minutes of home is common for three quarters of all respondents, 
with only a slight decrease over time. 
 
Driver’s license possession increases over time, but takes years: even four years after arrival, 
only 57% of respondents have a license. Carpooling also increases over time and is more 
common with friends/family than with coworkers.  
 
 









Questions regarding barriers to access were adopted from Farber et al (2018), with results by 
mode summarized in Appendix A, Figure 18-Figure 21. “Sometimes/frequently” are grouped for 
simplicity of interpretation (see Limitations) and the factors are sorted by most to least 
frequent listing. Because respondents were able to select as many or few factors per mode as 
they wished, the total number of responses varies by mode. Factors are more commonly listed 
as preventions for cars and walking, indicating that those are perhaps less attainable modes 
than bicycling and the bus. 
 
Barriers preventing car use are straightforward: not having a car is the single biggest barrier to 
using one. This is followed by the cost of buying and maintaining a car, having a license, 
knowing how to drive, and language barriers (Figure 18). While “always” barriers are mostly 
proportional to the cumulative barriers for using cars, it is much less consistent for buses. 
 
The most common things that completely prevent bus use are the time to get to the 
destination, long wait between buses, and no stop near home – all factors of the existing transit 
system (Figure 19). Things that sometimes/frequently prevent bus use include other system 
limitations: long waits between buses, timing of transfers, and bus span. Two additional 
barriers to bus use that are rider-oriented are language barriers and not understanding the 
map/app, all of which are addressed in Recommendations below. 
 
Among all four modes, personal preference ranked highest as preventing bicycle use (n=6). In 
addition to distance from destination, respondents listed common practical/safety limitations 
that prevent bicycle use: carrying loads, fast and numerous cars, uncertainty about cycling rules 
and lack of bike lanes (Figure 20). 
 
Over half of the respondents (n=20) selected distance of destination as a factor that prevents 
walking (Figure 21). Weather was the most common factor listed as sometimes/frequently 
preventing walking, and safety is another primary concern for walking compared to other 
modes, at n=11. This is indicated by other commonly listed factors, such as fast and numerous 
cars, lack of sidewalks, and carrying heavy loads. Physical capability was also a concern that 





How do the results of this exploratory survey conform with or contradict existing research? 
Despite the small sample size, the findings are generally consistent with the refugee-specific 
results of Farber et al (2018) and Bose (2014). Additionally, comparing findings with the general 
population of the same geographic area—North Carolina’s Durham and Orange counties—
confirms that the transportation behaviors of recently arrived refugees differ substantially.  
After comparing results to establish the external validity, this section examines two variables 
that have potential explanatory power for mode use: household dependency ratio and length 




Consistent with the existing research about the travel behaviors of foreign-born residents, this 
survey found disproportionate use of the public bus system among refugees—67% of 
respondents, compared to 2% of the general population. Table 2 summarizes this and other 
comparisons of mode use, mode preference, and barriers to vehicle use across four surveys. 
Refugees surveyed in North Carolina appear to have greater vehicle access than those surveyed 
by Bose and Farber, but this is contrasted with lower rates of walking (3%) and bicycling (0%) 
that are more like that of the general population. This may be due to a variety of factors, 
including demographic characteristics of respondents and contextual factors, such as the scope 
of the transit system, weather, urban environment, and housing location. 
 







The demographic characteristics of the three refugee-specific studies deserves some 
examination. Farber et al (2018) were focused on privately sponsored refugees in Canada. 
While some demographic distributions matched—tended to be female, younger, married, with 
an average family size of 5—their sample tended to have higher educational attainment and 
was predominantly from the Middle East (Syria), whereas this survey’s sample had lower 
overall educational attainment and was predominantly from West Africa (see Appendix A, Table 
4). Farber et al’s respondent had all arrived within the past two years, which is a possible 
explanation for differences in vehicle access (see Time since arrival below).  
 
Barriers 
Barriers to car use were consistent across surveys, with cost of purchasing a car, maintaining a 
car, not having a license, and not knowing how to drive the top reasons of complete prevention 
(Figure 18; Farber et al 2018, 186). Barriers to using a bicycle were also similar across surveys, 
with distance from destination, traffic speeds, traffic volume, and weather the most common 
reasons preventing use (Figure 20; Farber et al 2018, 187).  
 
Barriers to using the bus system had more variation across surveys, summarized in Table 3. 
Long wait between buses and total time to get to destination were consistent across all three 
surveys. In contrast, other factors that ranked highly by respondents in North Carolina—
language barriers, not understanding the map, and the location of bus stops relative to 
destinations—were explicitly mentioned as low barriers by Farber et al (2018), and two factors 
that were significant barriers in Ontario (weather and cost) were less frequently cited by 
refugees in North Carolina.  
 
Table 3: Rank of barriers to using the public bus system for refugees in three surveys 
Barrier North Carolina Ontario Vermont 
Long wait between buses 1 (36%) 1 (27%) 2 (57%) 
Language barriers 1 (36%) low - 
Takes too long to get to destination 3 (31%) 4 (23%) 1 (92%) 
Bus doesn't run when needed 4 (28%) 2 (26%) - 
Bus doesn't go to destination 6 (26%) low - 
Not understanding map/app 7 (21%) low - 
Weather 9 (13%) 3 (25%) - 
Cost 14 (8%) 5 (22%) - 
Sources: Heatwole 2020 Farber et al 2018 Bose 2014 
 
This suggests that the barriers to using public bus systems fall into two categories: issues of 
system frequency (long wait and total time) are a fundamental concern across all locations and 
prevent refugees and the general population alike from using the bus. The second type of 
barriers are more context-specific, such as weather in Ontario and language in North Carolina. 
This differentiation has important consequences for transit agencies when trying to improve 
services: for example, cost mechanisms may be more effective in areas like Toronto, whereas 




Although travel times did not vary significantly by destination when controlled for mode, Farber 
et al (2018) did observe similar patterns to those visualized in Figure 11 above, particularly 
bimodal grocery times and a longer distance to accessing culturally-specific foods. Likewise, 
Bose (2014) observed that social destinations were another common close destination, but 
these results were not disaggregated by mode or time since arrival.  
 
All three surveys used 15-minute intervals to group travel times, but Bose (2014) used fewer 
time groupings, top-coding at 30+ minutes instead of 60+ minutes. Figure 13 uses recoded data 
from this survey to compare consistent time variables and destination groupings and confirms 
that the travel times in Vermont are consistently shorter than those in North Carolina. This 
could be due to a more compact urban environment in Vermont, but it may also indicate a 
framing bias that is skewed by what time intervals are offered. (See Appendix D for 
recommended alterations to improve data quality).  
 
 
Figure 13: Commute times by destination of refugees in Vermont (top) and North Carolina (bottom) 
 
 




The weekly frequency of mode use observed in this study largely confirmed findings from 
Farber et al (2018), although they observed higher rates of walking and lower relative rates of 
regular public transit use. Both studies report infrequent use of cycling and taxis. Farber et al’s 
low rates of car use (as both drivers and passengers) makes sense in the context of time since 
























In addition to establishing external validity with other refugee-only surveys, I compared the 
patterns of respondents’ demographic and transportation characteristics with those of the 
general population in Durham and Orange counties of North Carolina. In addition to the 
preponderance of car users (89%) summarized in Table 2 above, the area has a normal (right-
skewed) distribution of wages and income. With statistical significance at p<.001, both the 
average household size (3.25) and dependency ratio (0.42) of the general population are 
smaller than that of the refugee sample (see Respondent Characteristics above).  
 
The exact questions and responses of this survey and the Census Bureau’s American 
Community Survey (ACS) differ, making conclusive comparisons impossible. Figure 14 provides 
an approximate comparison of travel times for refugees (left) and the general population (right) 
by two primary modes. While the travel times by private vehicles follow a similar right-skewed 
distribution and an average between 15-30 minutes, the pattern of travel times by public bus 
differ substantially, with much higher proportional use among refugees (67% as opposed to 2% 
of each sample) and substantially longer commute times.  
 
 
Figure 14: Travel times by mode for refugees (left) and the general population (right) in the study area 
  
Note: Y-axis scales use different orders of magnitude  
Source: IPUMS USA 
 
 
In conjunction with the 90% reported preference for car use among the refugee sample (see 
Figure 8 above), this suggests that recently arrived refugees are a captive rider population who 
use the bus due to lack of other options, incurring significant time costs described by the 




Mode use, wage, and dependency ratio 
 
What are the implications of this time-costliness? As indicated in Figure 6 above, respondents’ 
mode use was related to both their wage and household dependency ratio. These relationships 
persisted in the general population of Durham and Orange counties, with higher earnings for 
those using a car (and working from home) and lower earnings for those using transit and 
walking to get to work. Although the survey parameters are not exact and should be compared 
with caution, Figure 15 contrasts the hourly wage by mode of transport for the two samples.  
 
 Figure 15: Comparing wage by mode of transport for refugees (left) and the general population (right) 
  
Note: The wage axis minimum is 7.25, the current federal minimum wage. 
Source: Heatwole, IPUMS USA 
 
These boxplots of wage distribution by mode suggest two things: vehicle use is associated with 
higher average wages across all populations, and average wages for refugees are lower than 
that of the general population across all modes. Only refugees whose primary mode of 
transportation is as a car passenger approach the average wage level of the general population 
of vehicle users (which includes both drivers and passengers). In addition to this relationship 
between earnings and mode, responses also exhibited a negative relationship between 
household dependency ratio and mode, which are illustrated in Figure 16. Bus riders are more 
likely to have more dependents, and car passengers are more likely to have fewer dependents.  
 
The causal relationships of these variables are not known, but the dependency ratio of a 
household is the most likely to be independent. My hypothesis is that families with a higher 
household dependency ratio have fewer wage earners, greater expenses, and more intensive 
demands on their time (for example school pick-ups/drop-offs, elder care, medical 
appointments, etc.). These demands limit the types of jobs that they can pursue, thus 
potentially foregoing higher wage options due to conflicting timing or limitations of the bus 
schedule. In contrast, car passengers have lower dependency ratios, suggesting multiple 
potentially wage-earning adults. Emphasizing again that the causal direction is unknown, having 
multiple earners (a lower dependency ratio) is associated with more opportunities, while 





Figure 16: Mode by dependency ratio and time since arrival 
 
 
How does this relationship between mode and dependency ratio interact with refugees’ shift in 
mode use over time? The sample size of this study is too small to draw conclusive results, but 
based on the visual distribution in Figure 16 I hypothesize that households with lower 
dependency ratios are able to transition to vehicle ownership sooner, while households with 
larger dependency ratios are more likely to remain reliant on public transportation longer. For 
households with fewer earners and more dependents, the time and funds needed to get a 
license and car may be less available because their current resources—both money and time—
are consumed by basic necessities. This creates a catch-22: households with the greatest need 
for the time-saving flexibility of a private vehicle are the least likely to be able to obtain one. 
 
It is mode of transport, and not length of time since arrival, that is linked to an increase in 
wages. Why do car drivers and car riders earn higher wages than bus riders? Searching for 
options, applying in person, attending interviews, and getting to work on time are all more 
time-costly with buses, particularly in areas served by low-frequency routes. A five-minute trip 
to drop off an application in person is possible in a car, but with 30- to 60-minute waits 







The findings of this study illuminate distinct topics for further research and action. Before 
concluding, this section outlines key recommendations for three audiences: to transit agencies 
in the Research Triangle of North Carolina, to refugee service providers in the United States, 





To transit agencies 
Comparing findings between refugee-specific studies added a consistent voice to well-
established transportation topics: frequency and span of the transit service are the primary 
determinants of rider satisfaction, and infrequent service is a common barrier (see 
Transportation barriers above). In the context of refugees living in Durham and Orange counties 
of North Carolina, the most common routes ridden by refugees are the 400, 405, 10, and 1. 
Increasing the frequency of these routes would promote better transfers and travel times for 
this transit-dependent population.  
 
Additionally, language barriers and confusion about routes, bus apps, and maps was reported 
at higher rates in this area than in studies of refugees in other regions. Increasing translations 
and communications about services through multi-lingual signs, maps, and transit apps would 
improve the experience of transit riders whose primary language is not English. 
 
To refugee service providers 
Resettlement agencies provide critical services for refugees within a short time frame. 
Understanding that agencies prioritize essential needs and rapid subsistence of their clients, 
this study recommends that service agencies should use dependency ratios as a mechanism to 
quickly identify households that likely need additional assistance. These households should be 
targeted for support in the process of obtaining driver’s licenses and private vehicles. As a 
secondary recommendation, wage earners in these high-ratio households should hold out for 
higher-paying initial job placements, since changing jobs and schedules may be more difficult 
for them than for households with fewer dependents. 
 
Attending English language classes is an essential component of the rapid acculturation of 
refugees within their first few months of arrival. However, the time cost of attending these 
classes is substantial. Service agencies should facilitate easier access or better locations for 
language classes that minimize the barriers to participation.  
 
Finally, the marked decline in monthly-pass usage despite continued transit use may signify 
either a lack of up-front funds or lack of knowledge about the process of obtaining a pass, 
which is provided by the agency for the first three months. Involving clients in the process of 




Finally, this study identifies several topics for further exploration. In the field of transportation, 
researchers should control for mode use when comparing trip times to ensure accuracy of 
results. Additionally, this survey demonstrates the feasibility of conducting complex multi-
language surveying at even small scales, broadening the validity of the results to include 
populations that have been systematically under-represented by English-only studies. Finally, 
household dependency ratios should be adopted as a vulnerability indicator when assessing 





This multi-language survey of refugees in the Research Triangle of North Carolina assessed the 
transportation behaviors, barriers, and accessibility of this transport-disadvantaged population. 
With high rates of response from refugees with limited English proficiency, a range of 
educational attainment, and women, this survey represents the voices of systematically under-
represented populations. The survey tool is available for replication and expansion in additional 
settings and includes recommendations to improve data validity and sampling methodology. 
 
Using a survey tool with questions adapted from prior studies (Bose 2014; Farber et al 2018), 
the findings of this study demonstrate high external validity that confirm the distinct 
experiences of refugees. The transportation patterns of refugees significantly differ from the 
general population (p<.001), especially within the first two years after arrival. The reliance on 
public transportation directly impacts other aspects of refugee experience, with frequency and 
span of service the most frequently cited barriers to transportation accessibility. 
 
In addition to substantiating the growing knowledge base about the transition to private vehicle 
use as time since arrival increases, household dependency ratios emerged as a potential 
explanatory variable for mode use. This in turn is directly related to earning capacity in both the 
refugee population and the broader comparison group. Earning capacity and mode use were 
not linked to time since arrival or any other observed respondent characteristic. 
 
Based on these findings, I recommend that transportation researchers should incorporate 
household dependency ratios as a vulnerability indicator in assessing transport disadvantage. 
Likewise, service providers should use dependency ratios as a mechanism to identify 
households that may need additional assistance and prioritization for driver’s licenses, car 
ownership, and higher-paying initial job placements. To encourage continued ridership and 
increase satisfaction of the public transit system within the specific context of the Research 
Triangle, the transit agencies GoTriangle and GoDurham should increase the frequency and 
span of the 400, 405, 10, and 1 routes. Combined, these actions will reduce the vulnerability of 
refugees by increasing their available options and facilitating their transition to a new 
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A. Summary of results 






















Figure 17: Weekly frequency of transportation mode use 
 
 




























Table 6: Respondent modes and destinations (continued)
 






Figure 18: Factors that prevent car use 
 
Figure 19: Factors that prevent bus use 
 









Cost of a car
Knowing how to drive
Having a driver's license
Access to a car
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Can't ask for help
No stop near home
Need to carry heavy loads
Weather
Not understanding map/app
Bus doesn't go to destination
Bus doesn't run when needed
Timing of transfers
Takes too long to get to…






Figure 20: Factors that prevent bicycle use 
 
Figure 21: Factors that prevent walking 
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Safety
Cost of a bicycle
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Too many cars on the road
Cars driving too fast





B. Analysis of results 
Figure 22: Educational attainment by gender 
 




Figure 24: Employment status by gender 
 
 




C. Sampling schedule 
 
Table 8: Schedule of survey recruitment events 
Date Event Population Solicited Received 
Jan 22, 2020 CWS English and jobs classes New arrivals 14 11 
Jan 26, 2020 LifeSpring church service East African Christians 20 10 
Feb 3, 2020 CWS home visits Home-based 5 5 
Feb 4, 2020 World Relief driving class Seeking license 18 13 
   57 39 
 
 
D. Survey recommendations 
 
Based on the experience of this pilot study, the following section provides a summary of lessons 
learned that should be taken to account for researchers undertaking similar studies or 
adapting/expanding this survey tool to additional contexts.  
 
Survey design 
Questions in the survey were carefully selected from related sources to maximize comparability 
of the results (see Table 9). As a paper survey in multiple languages, select-one and select-
multiple question formats were preferred to ensure comparability. Some questions that were 
frequently skipped or asked about are highlighted here for potential revision. 
• Arrival date (#4) produced ambiguities about day/month vs month/day entries. It should 
either provide month and year selections for precision or provide separate and explicitly 
labeled spaces for day, month, and year. 
• The multiple-line matrix of household numbers by age (#7) was confusing. It should 
either require person-specific age information or remove the top-coded write-in option. 
• Although adding mode to #25 was an improvement that allowed for disaggregation of 
times by mode, it was complicated and lengthy. Using write-in times in minutes instead 
of selecting a time bracket would reduce respondent fatigue and increase data richness. 
• The number of destinations could be shortened/consolidated for all destination-
oriented questions (dropping “legal services” or reducing to more general categories). 
• #26 and #27 duplicated the language of #25 and increased fatigue, especially when a 
respondent did not access most destinations and had to read many non-applicable lines.  
• #28-31 were complicated and long, with double-negative confusion (never 
prevented/always prevented) and many closely related options. Additionally, 
respondents who don’t use a bicycle or don’t ride the bus usually skipped those sections 
entirely instead of selecting the reasons why they don’t use that mode. 
• Clarifying the purpose of requesting home and work addresses (#37 and #43) and 
removing the word “(optional)” may have resulted in a better response rate, yielding 
better geographic data for spatial analysis. 
 
 












The demographic composition of refugee arrivals can shift very quickly, and there is not good 
data about the primary languages most commonly spoken by recently arrived refugees. 
Languages like French cover a wider range of respondents as a non-native language, so 
reading/writing comprehension and self-expression may still be limited. Providing in-person 
interpretation for respondents in an additional language (such as Kinyarwanda in this survey) 
requires a trained and patient interpreter who maintains confidentiality.  
 
Sampling from event attendees at the individual level is likely to double-represent households 
(i.e. a husband and wife attending driving class together, or family members at a religious 
service). While these individuals have different transportation experiences, this may distort 
household-level data regarding income, size, location of origin, time since arrival, and other 
factors. When targeting attendees at recurring class or event, providing take-home surveys to 
return the next day or week (with the promise of a $10 thank you compensation) saves time for 
staff, decreases the risk of respondents feeling pressured to participate, and increases 
confidentiality.  
 
An additional mode of surveying by posting recruitment flyers on public buses and in the public 
spaces of apartment buildings with high concentrations of refugees was considered but not 
included due to difficulties in assuring response quality, validating a refugee-only sample, and 
providing thank-you compensation. Subsequent research with an online version of the survey 
adapted for refugee- and non-refugee populations may be a useful expansion of this research 
to reach a broader audience. 
 
Although time consuming and expensive to translate, comments are some of the most valuable 
and illustrative components of the responses, and survey data should be paired with a second 
round of qualitative interviews or focus groups when possible (outside the scope of this 
research). 
 
E. Survey instrument  
 
Translations attached for the following languages: 
• Arabic 
• Burmese 
• Dari 
• French 
• Karen 
• Spanish 
• Swahili 
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